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the index of refraction is eqital to the ratio of the velocities of light in A and B,                       '
It was shown on page 6 that the fundamental laws of geometrical optics are all included in the one principle of the extreme path. This principle gains a peculiar significance from the wave theory. Since the index of a body with respect to air is inversely proportional to the velocity of light in the body, the optical path nl is proportional to the time which the light requires to travel the distance /. The law of extreme path asserts, then, that light in travelling between any two points P and P1 chooses that path which is so situated that all infinitely near paths would be traversed in the same time. Thus the law of least path becomes the law of least time.
The nature of a ray of light may be looked upon from the standpoint of the wave theory in the following way: Elementary disturbances travel from P to P' over all possible paths. But in genera] they arrive at P' at different times, so that the phases of the individual disturbances do not agree at P', and •hence no appreciable effect is produced. Such an effect will, however, immediately appear as soon as the beam is made infinitely narrow, for then the time of propagation between P and P' is the same, so that the elementary disturbances all have the same phase at P'. Hence such an infinitely thin beam marks, out the path of the light, i.e. the effect at P' is cut off by introducing an obstacle in the way of the beam.
These considerations, however, are not so conclusive as to make it superfluous to place the fundamental laws of geometrical optics upon a more rigorous analytical basis. The first question to be answered is this: If light and sound are both wave motions why is there a difference in the laws of their propagation ? This question will be answered in the next chapter.
The wave theory makes it possible to drop altogether the concept of rays and to calculate the optical effect of reflecting and refracting bodies from a consideration of the wave surface. In the case of a point source P, for example, the wave surfaceslight disturb-i-but it adds no newhe edge of the field of view becomes sharply defined,ly the domain of geometrical optics.
